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ABSTRACT l‘

Freshwater and marine sediment toxicity tests were used to measure baseline toxicity of sediment samples
collected from New Jersey/New York Harbor (NJ/NY) (non-PAH-contaminated) and East River (PAH-
contaminated) sediment (ERC). Four freshwater toxicity tests were used: (1) amphipod (Hyalella azteca)
mortality and growth tests (a standard 10-day U.S. EPA method and two 7-day exposure methods [one using
the standard amount of sediment, 100 ml; one using a reduced sediment volume, 17 ml] - the reduced volume
freshwater amphipod test was developed and used in this study since existing volume requlremems of the U.S.
EPA standard method exceeded the amounts available from or natural ); (2) a
7 day aquatic worm (Lumbnculus variegatus) mortality and budding test; (3) a 7/8-day fathead minnow
! | survival and ic test (FHM-EL); and (4) a 4-day vascular aquatic
plant (Lemna lorophyll a test (Duckweed). Two marine tests were also used 1)
an amphipod (. skl 10-day mortality test and a minnow (C)
embryo-larval sediment test (SHM-EL). ERC sediments were found to be highly toxic to all and

marine organisms tested while the NJ/NY, non-PAH contaminated, sample showed no significant toxicity to the
marine amphipod, but was slightly toxic to the freshwater worm and to freshwater and marine fish. For all tests
run with freshwater organisms and the one marine amphipod no survival was found in any of the tests exoepl
for one of the freshwater amphipod tests (55%). The ERC sediment signif reduced frond (-
58.3%) and chlorophyll a levels (-35.4%) in the test. To the cause of toxicity in
the sediments, five sediment manipulations were performed: (1) a sediment purge procedure, where 2 to 4
volumes of lab water were replaced over the sediment in a 24-h period; (2) a sediment dilution procedure
where, grade 40 silica sand was mixed with PAH-contaminated sediments on a weight:weight basis; (3) a
sediment aeration procedure, where sediment samples were aerated by adding 80 ml of sediment (140 gms) to
a 250 ml glass graduated cylinder and 120 ml of overlylng water followed by aeration for 24-48 h; 4) an
Treatment Procedure, where PAH. sediment samples were treated with two types of
organic removal resins - Ambersorb 563 (AS 563) and Ambersorb 572 (AS 572); and (5) an Amberlite
Treatment Procedure where IRC-718, an inorganic removal resin, was mixed with PAH-contaminated
sediments. Results showed that freshwater amphipod survival was improved with the sediment aeration
procedure and with 8% AS 563 and AS 572 treatments. Toxicity can also be reduced with the sediment dilution
technique (100-fold). These { revealed that hyd sulfide, organic compounds and inorganic
compounds (metals) were factors in ERC sediment toxicity. Results from Hyalella azteca toxicity tests using ER
and NJ/NY harbor sediment samples treated by an Aerobic Biodegradation Slurry System (BioSlurry) showed
reductions in toxicity to the H. azteca equal to or greater than that achieved through chemical or mechanical
manipulations of the samples. H. azteca survival in the various BioSlurry treatments of the ER sediment ranged
from 35% to 65%, compared to survival of 20% in ER sediment treated by aeration and addition of 8% AS 572.

INTRODUCTION l‘

Freshwater and marine sediment toxicity tests were used to measure baseline toxicity of sediment samples
collected from New Jersey/New York Harbor (NJ/NY) (non-PAH-contaminated) and East River (PAH-
contaminated) sediment (ERC). Four freshwater toxicity tests were used: (1) amphipod (Hyalella azteca)
mortality and growth tests (a standard 10-day U.S. EPA method and two 7-day exposure methods [one using
the standard amount of sediment, 100 ml; one using a reduced sediment volume, 17 ml] - the reduced volume
phipod test was ped and used in this study since existing volume requlremems of the U.S.
EPA standard method exceeded the amounts available from or natural ); (2) a
7-day aquatic worm (Lumbriculus variegatus) mortality and budding test; (3) a 7/8-day fathead minnow
(Pimephales promelas) embryo-larval survival and teratogenic test (FHM-EL); and (4) a 4-day vascular aquatic
plant (Lemna minor) frond number/growth/chlorophyll a test (Duckweed). Two marine tests were also used (1)
an amphipod (Ampelisca abdita)10-day mortality test and a minnow (Cyprit
embryo-larval sediment test (SHM-EL).

PURPOSE: SEDIMENT TOXICITY TESTING

L‘ To Determine how effective are
contaminated sediments.

in reducing { in

L‘ To provide a measure of Blolreatment efficiency based on ecotoxicity values and to relate the
reduction of i in i to the reduction of ecotoxicity based on
biological assay methods.

\
L These toxicity methods are being used to assess how much each

L‘ Biotreatment reduces lethal, sublethal or bit levels of i in

MATERIALS AND METHODS —l‘

Freshwater and marine sediment toxicity tests were used to measure baseline toxicity of sediment samples
collected from New Jersey/New York Harbor (NJ/NY) (non-PAH-contaminated) and East River (PAH-
contaminated) sediment (ERC).

L‘ Four freshwater toxicity tests were used:

L‘ Amphipod (Hyalella azteca) mortality and growth tests (a standard 10-day U.S. EPA method and two 7-
day exposure methods [one using the standard amount of sediment, 100 ml;

L‘ One using a reduced sediment volume, 17 ml - the reduced volume freshwater amphipod test was
developed and used in this study since existing volume requirements of the U.S. EPA standard method
exceeded the amounts available from enhanced or natural attenuation treatment)

L‘ A 7-day aquatic worm (Lumbriculus variegatus) mortality and budding test;

L‘ A 7/8-day fathead minnow (Pimephales promelas) embryo-larval survival and teratogenic test (FHM-EL);
and a 4-day vascular aquatic plant (Lemna minor) frond atest (D

L‘ Two marine tests were also used:

minnow (C;

L‘ An amphipod (Ampelisca abdita)10-day mortality test and a
embryo-larval sediment test (SHM-EL).
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CRUENMENET BB EYB placed into the hood, covered and allowed to aerate overnight. After aeration, the slurry was removed KR RGD)
from the cylinder, placed into centrifuge tubes and centrifuged at 2000 rpm for 20 minutes. After ol | “ 57
F for Aquatic Worms, Lumbriculus variegatus sediment toxi tests samples. cen!rlfuglng, _th‘e excess overlying water was discarded and the sediment samples colle;led for use in the O ERT IS |y o n5s
Aq " 9 ty P sediment toxicity tests. These aerated sediments were used as the 100% samples or diluted with sand as ST2+ 8% RC I
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Reconstituted Water** the duration of the study. TRC 718
Control Sediment grade 40 silica sand + In a control set of serum bottles, a solution of sodium azide and sodium molybdate is added to prevent
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volumes and 2) a thin-layer purging method, where1.5L of sediment is placed in a shallow pan, with 15L of e v '2:2
overlying water added. The overlying water was changed every 24H for 5 days and a sediment sample =i
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sediment sample at 2000 rpm for 20 minutes. Unionized ammonia was measured each day.

*For Questions: Contact: lazorchakjim@epa.gov  'Presenter

FIGURE 1
Results of Sediment Manipulations
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FIGURE 2
Freshwater Amphipod Toxicity Results With East River
Sediments Using Various Treatments, No Aeration (NA)
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FIGURE 3
Results from H. azteca Sediment Toxicity Tests
using New York/New Jersey Harbor (NY/NJ) and East River (ER)
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CONCLUSIONS l‘

ERC sediments were found to be highly toxic to all freshwater and marine organisms tested while the
NJ/NY, non-PAH contaminated, sample showed no significant toxicity to the marine amphipod, but was
slightly toxic to the freshwater worm and to freshwater and marine fish. For all tests run with freshwater
organisms and the one marine amphipod no survival was found in any of the tests except for one of the
freshwater amphipod tests (55%). The ERC sediment signi reduced frond (-58.3%)
and chlorophyll a levels (-35.4%) in the freshwater duckweed test. (TABLE 1)

2. The miniaturized method shows results similar to the old method for lethality. Modifications to
feeding regime have improved the growth endpoints. (TABLE 2)

3. The miniaturized method will be very logistically desirable for assessing the success of treatment
because 55% to 83 % less (17 ml vs 40 ml or 100 ml) sediment will be needed for testing.

4. Results showed that freshwater amphipod survival was improved with the sediment aeration
procedure and with 8% AS 563, AS 572 and IRC 718 treatments. Toxicity can also be reduced with the
sediment dilution technique (1000-fold). These manipulations revealed that hydrogen sulfide, organic
compounds and inorganic compounds (metals) were factors in ERC sediment toxicity.(TABLES 3-6 and
FIGURES 1&2)

5. Results from the tests conducted using samples from the Aerobic Biodegradation Slurry System
(TABLE 7 and FIGURE 3) indicate the results from the tests with these sediment samples produced
increases in H. azteca survival similar to those through earlier ipulations of the sediment
using dilution, aeration and treatment of the sediment samples with organic and inorganic removal
resins. Comparison of these results show the BioSlurry System does breakdown toxic components
similar to those removed by the ical and chemical i of the samples. Chemical
analysis of the East River BioSlurry samples (TABLE 8) indicates significant reductions in the levels of

a number of the organic analytes of concern in each of the different treatments.
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